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ABSTRACT 

It is the position of the Academy of Nutrition and Dietetics that all people should have 
consistent access to an appropriately nutritious diet of food and water, coupled with a 
sanitary environment, adequate health services, and care that ensure a healthy and 
active life for all household members. The Academy supports policies, systems, pro¬ 
grams, and practices that work with developing nations to achieve nutrition security 
and self-sufficiency while being environmentally and economically sustainable. For na¬ 
tions to achieve nutrition security, all people must have access to a variety of nutritious 
foods and potable drinking water; knowledge, resources, and skills for healthy living; 
prevention, treatment, and care for diseases affecting nutrition status; and safety-net 
systems during crisis situations, such as natural disasters or deleterious social and po¬ 
litical systems. More than 2 billion people are micronutrient deficient; 1.5 billion people 
are overweight or obese; 870 million people have inadequate food energy intake; and 
783 million people lack potable drinking water. Adequate nutrient intake is a concern, 
independent of weight status. Although this article focuses on nutritional deficiencies in 
developing nations, global solutions for excesses and deficiencies need to be addressed. 
In an effort to achieve nutrition security, lifestyles, policies, and systems (eg, food, water, 
health, energy, education/knowledge, and economic) contributing to sustainable re¬ 
source use, environmental management, health promotion, economic stability, and pos¬ 
itive social environments are required. Food and nutrition practitioners can get involved 
in promoting and implementing effective and sustainable policies, systems, programs, 
and practices that support individual, community, and national efforts. 
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POSITION STATEMENT 

It is the position of the Academy of Nutrition 
and Dietetics that all people should have 
consistent access to an appropriately nutri¬ 
tious diet of food and water, coupled with a 
sanitary environment, adequate health ser¬ 
vices, and care that ensure a healthy and 
active life for all household members. The 
Academy supports policies, systems, pro¬ 
grams, and practices that work with devel¬ 
oping nations to achieve nutrition security 
and self-sufficiency while being environmen¬ 
tally and economically sustainable. 


N utrition security exists 

when adequate nutrition is 
achieved. Nutrition security is 
defined as secure access to 
an appropriately nutritious diet (ie, 
protein, carbohydrate, fat, vitamins, 
minerals, and water) coupled with a 
sanitary environment and adequate 
health services and care, in order to en¬ 
sure a healthy and active life for all 
household members. 1 Nutrition secu¬ 
rity requires that all people have access 
to a variety of nutritious foods and po¬ 
table drinking water; knowledge, re¬ 
sources, and skills for healthy living; 
prevention, treatment, and care for dis¬ 
eases affecting nutrition status; and 
safety-net systems during crisis situa¬ 
tions, such as natural disasters or dele¬ 
terious social and political systems. 
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Food security is a part of nutrition se¬ 
curity and exists when all people, at all 
times, have physical, social, and eco¬ 
nomic access to sufficient, safe, and nu¬ 
tritious food to meet their dietary 
needs and food preferences for an ac¬ 
tive and healthy life. The four pillars of 
food security are availability, access, 
utilization, and stability. 2 Although nu¬ 
trition security requires food security, 
the two terms are sometimes merged 
into the term food and nutrition security 
to emphasize both food and health re¬ 
quirements (Figure l). 3 

Nutrition insecurity refers to defi¬ 
ciencies (eg, underweight and inade¬ 
quate intake of vitamins and minerals) 
and excesses (eg, overweight) of nutri¬ 
ents. This position paper focuses on nu¬ 
trient deficiencies in developing na¬ 
tions and the contributions that food 
and nutrition practitioners can make 
toward global solutions. 


For information on nutrition security 
in the United States, refer to the follow¬ 
ing Academy of Nutrition and Dietetics 
position papers: 

• Food Insecurity in the United 
States 4 ; 

• Food and Water Safety 5 ; 

• Food and Nutrition Professionals 
Can Implement Practices to Con¬ 
serve Natural Resources and 
Support Ecological Sustainabil¬ 
ity 6 ; 

• Comprehensive School Nutrition 
Services 7 ; 

• Child and Adolescent Nutrition 
Assistance Programs 8 ; 

• Promoting and Supporting Breast¬ 
feeding 9 ; and 

• Individual-, Family-, School-, and 
Community-Based Interventions 
for Pediatric Overweight. 10 

Internationally, the most overarch¬ 
ing development agreement is the 
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Figure 1. The conceptual framework of nutritional status at the household level. Nutritional status is an outcome of food intake 
and health status and is linked with causal factors at the household level. The four underlying causes of food intake and health 
status can be influenced by several determinants. This conceptual framework emphasizes the difference between food security and 
nutrition security. Food security, illustrated as the small dotted triangle, refers to the area of causes and effects of food availability 
at the household level (eg, access to food) and utilization (eg, caring capacity). The underlying causes of health status 
(environmental causes and health services) can have several contributing factors (eg, poor housing and limited access to health 
care). Nutrition security, depicted in the large lined triangle, encompasses the entire relationship. Nutrition security exists when 
adequate nutritional status is achieved. Reprinted with permission from reference 3. 


United Nations Millennium Declaration 
containing 8 Millennium Development 
Goals. 11,12 Nutrition security is critical 
for the achievement of the Millennium 
Development Goals (Figure 2). 

EXTENT OF NUTRITION 
INSECURITY 

Nutrition security is determined using 
estimates of access to adequate food 
energy, drinking water, and sanitation; 
poverty; physical growth; micronutri¬ 
ent status; and morbidity and mortality 
(Table). 13-21 Poor sanitation, poverty, 
and micronutrient deficiencies contrib¬ 
ute significantly to the high prevalence 
of nutrition insecurity, highlighting the 
importance of addressing diet quality 
and living conditions. Adequate nutri¬ 
ent intake is a concern, independent of 
weight status. 

Measuring Food Security 

Two important limitations with current 
food security measurements are that 
the term food is generally equated to 
food energy only, usually from just a 
few staple foods, failing to measure the 
wide variety of foods that are needed to 
provide all the nutrients for an active 
healthy life; and terms are often used 
incorrectly and/or interchangeably for 
hunger (a feeling/scarcity of food), un¬ 


dernourished (lacking nutrients), mal¬ 
nourished (poorly nourished), and food 
insecurity (lack of foods needed for a 
healthy life). 

Millennium Development Goal 1 (re¬ 
ducing poverty and hunger) uses the 
Food and Agricultural Organization’s 
undernourishment estimates as a 
proxy for hunger, which is equated to 
the lack of food energy needed for 
health and does not consider preva¬ 
lence of malnutrition or the nutritional 
quality of food. 22 Increased awareness 
of the importance of food diversity has 
led to a wider variety of foods and nu¬ 
trients being considered when address¬ 
ing food security. 22 Improved reporting 
is vital and should incorporate mea¬ 
sures of nutritional adequacy. 

The Global Hunger Index 23 measures 
hunger based on the following drivers 
of hunger: the Food and Agricultural 
Organization’s estimate of people who 
are food energy-deficient (undernour¬ 
ished); the World Health Organiza¬ 
tion’s prevalence of underweight in 
children under the age of 5 years; and 
the United Nations Children’s Fund’s 
under-5 mortality rate. This multidi¬ 
mensional approach highlights suc¬ 
cesses and failures in hunger reduction. 
Even though progress has been made, 
the Global Hunger Index remains dis¬ 
tressingly high in South Asia and sub- 


Saharan Africa. In South Asia, the major 
contributing factors are low nutrition, 
poor education, and inferior social sta¬ 
tus of women. In sub-Saharan Africa, 
the major contributing factors are low 
government effectiveness, conflict, po¬ 
litical instability, drought, and high 
rates of human immunodeficiency vi¬ 
rus (HIV). 

Poverty 

The global poverty rate is expected to 
be reduced to 15% by 2015, achieving 
the Millennium Development Goal for 
poverty reduction. 14 Poverty remains 
largely a rural problem, with approxi¬ 
mately 70% (1 billion) of the world’s 
poor living in rural areas. 24 Approxi¬ 
mately 80% of hungry people are 
thought to live in rural areas, working 
as small-scale food producers—farm¬ 
ers, herders, fishers, or laborers—sur¬ 
rounded by the means to produce food 
and yet they go without. 25 The highest 
proportion of the population lacking 
access to caloric energy and nutrition 
security is in sub-Saharan Africa, while 
Asia has the highest number of people 
affected. Although progress is being 
made in reducing poverty, areas suffer¬ 
ing from political instability and vio¬ 
lence are falling behind in economic 
growth and human development indi¬ 
cators. 17 Countries with fragile econo- 
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Millennium Development Goals 


1: Eradicate extreme poverty and hunger 

Nutrition security is required to end hunger and contribute to a person’s physical 
and mental capacities, which contribute to development of sustainable livelihoods 
and poverty elimination. 

2: Achieve universal primary education 

Optimal learning relies on a healthy body and nutrition security promotes healthy 
children in healthy environments and maximizes learning capacity. 

3: Promote gender equality 

Women and girls that have nutrition security are less vulnerable and can focus on 
improving themselves, their education, their families, and their livelihoods. 

4: Reduce child mortality 

Nutrition is a foundation for healthy children and is most critical while in the womb 
and during the first 2 years of life. Malnutrition is linked with more than half of child 
deaths. 

5: Improve maternal health 

Mothers who have optimal nutrition with a healthy weight are more likely to have 
successful pregnancy outcomes. 

6: Combat HIV a , malaria, and other 
diseases 

Optimal nutrition prevents and treats disease through building the immune system 
and the body's ability to defend and repair itself. Disease prevention and treatment 
of helminth infestations and malaria reduces micronutrient deficiencies. 

7: Ensure environmental sustainability 

Environmental sustainability is required for the provision of healthy food, energy 
supplies, water, and sanitation. 

8: Develop global partnerships 

Nutrition security development incorporates health, environment, energy, 
agriculture, water, sanitation, economics, sex equality, education, and shelter. Global 
partnerships and unification are critical to success. 


Figure 2. The eight United Nations Millennium Development Goals and their link to nutrition security. Visit www.un.org/ 
millenniumgoals for details and status of each goal. a HIV=human immunodeficiency virus. 


mies and those affected by conflict have 
yet to achieve a single Millennium De¬ 
velopment Goal. 17 

The effect of income on nutrition se¬ 
curity depends on the local cost of liv¬ 
ing and social and political systems pro¬ 
viding access to land, food, water, 
housing, health care, and education. Dra¬ 
matic increases in international food 
prices have the greatest impact on low- 
income, food-deficit countries. 24 The re¬ 
cent financial, energy, and food crises 
have negatively affected poor consumers 
through soaring food prices; reduced 
household income; and reduced health 
and social assistance. 16 Lack of dietary 
diversification aggravates the prob¬ 
lem. 26 The cause of the food price crisis 
is not necessarily an underlying short¬ 
age in global supply, but a combination 
of high energy prices, pockets of agri¬ 
cultural failure, the financial crisis, and 
national policy errors resulting in a 
general price panic. 27 In some coun¬ 
tries, there are also increasing demands 
on the food supply for feeding livestock 
and making biofuels. 12 Nations are at a 
higher risk for volatile food prices if 
their nutrition security is dependent on 
global financial systems and oil, such as 

for producing agrochemicals, operating Protein-energy malnutrition (ie, in¬ 
machinery for harvesting, processing, adequate intake of protein and/or en- 

and transportation. ergy over prolonged periods of time) is 

assessed through measurements and 

,. .. i analysis of weight, height, middle up- 

Nutritional Status per arm circumference £ and 

Macronutrients. Globally, approxi- child can be too short for their age 

mately 30% of children under 5 years (stunted*), have low weight for their 

old are stunted and 18% are under- height (wasted), and/or have low 

weight. As growth slows down, brain weight for their age (underweight), 

development also lags behind and, as a Wasting is an indicator of acute under¬ 
result, stunted children are more likely nutrition, underweight is a composite 

to learn poorly. 13 The global prevalence indicator of long-term and current un- 

of underweight and stunting in chil- dernutrition, and stunting (reduced 

dren under age 5 years is decreasing, growth) is an indicator of chronic expo- 

but prevalence is still unacceptably sure to nutrient deficiencies and infec- 

high in some regions. 16 Approximately tions. Wasting is the best indicator for 

15% of children are born underweight; determining a child’s current nutrition 

however, almost 60% of newborns in risk because it reflects the present situ- 

developing countries are not weighed ation, is sensitive to rapid changes, is a 

at birth. 28 Access to caloric intake in de- good predictor of immediate mortality 

veloping nations has increased during risk, and can be used to monitor nutri- 

the past 40 years. In 1969-1971,33% of tional status changes, 

the population had inadequate access Severe acute malnutrition in children 

as compared with the current estima- is determined if the weight for height is 

tion of 16% in 20 1 0. 29 Most of Asia is on less than -3 standard deviations, the 

track to meet Millennium Develop¬ 
ment Goal 1 (reducing poverty and 

hunger) but eastern, central, and west- *Stuntinggoes beyond height to 

ern Africa are lagging behind. 16 impede growth or development. 
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Table. Summary of nutrition security statistics in descending order of population prevalence 

Approximate 


% population 3 


Estimation within the 7 billion people on earth 13 

Reference 

36 

2.5 billion 

Inadequate sanitation 

14 

30 

2+ billion 

Lack micronutrients 

15 

25 

1.7 billion 

Low urinary iodine 

16 


700 million 

Goiter (10% of the population) 

16 

24 

1.62 billion 

Anemia (from iron/folate/or other health issues) 

Approximately half of all anemia cases are due to iron deficiency 

16 

22 

1.5 billion 

Live in countries affected by repeated cycles of political and criminal 

17 



violence 


22 

1.4 billion 

Consume excess macronutrients (eg, overweight, obese) 

18 

12 

870 million 

Inadequate macronutrients (caloric intake is below minimum dietary energy 

1 



requirement), 98% live in developing nations 


11 

783 million 

Lack potable drinking water 

14 

6.5 

456 million 

Very poor (live on <US $1.25 per day) 

14 

3 

216 million 

Malaria cases with 655,000 deaths (the majority are children under 5 years 

14 



of age) 


3 

165 million 

26% of children under 5 years of age are stunted (low height-for-age) 

19 



>90% of the world's stunted children live in Africa and Asia 

20 



Approximately 35% of infants 0 to 6 months old are breastfed exclusively 

20 



Approximately one third of breastfed infants 6 to 23 months are provided 

20 



age-appropriate complementary foods 


2 

163 million 

25% of children in developing countries have low serum retinol (low 

16 



vitamin A status) 


2 

101 million 

16% of children under 5 years of age are underweight (low weight-for-age) 

19 


19 million 

Infants are born underweight annually 

21 

<1 

52 million 

8% of children under 5 years of age are wasted (low weight-for-height) 

19 

<1 

43 million 

7% of children under 5 years of age are overweight (high weight-for- 

19 



height) 


0.5 

34 million 

HIV b -positive with 68% living in sub-Saharan Africa (22.5 million) 



17.1 million 

Children are orphaned from HIV, with almost 90% living in sub-Saharan 

14 



Africa 



7.6 million 

Under age 5 child mortality (60 per 1,000 live births) 

13 


Approximate percentage of the population is an estimate calculated by the authors using the World Health Organization's 2011 population with the current data sources, which vary over 
time. It is only meant to give perspective on the approximate scale of the issues globally. 
b HIV = human immunodeficiency virus. 


middle upper arm circumference is 
<115 mm (an independent risk factor 
in children ages 6 to 60 months), or if 
there is bilateral edema. 30 The World 
Health Organization’s Anthro program 
is available online to assess growth sta¬ 
tus of children and is based on breast¬ 
fed infants and appropriately fed chil¬ 
dren from different ethnic origins 
raised in optimal conditions and mea¬ 
sured using standardized techniques. 32 


Micronutrients. Micronutrient defi¬ 
ciencies affect more people (36%) than 
caloric deficiencies (12%), emphasizing 
the importance of addressing the qual¬ 
ity of food in agricultural systems (Ta¬ 
ble). Micronutrient deficiencies result 
in fatigue, lethargy, reduced learning 
ability, brain damage, reduced immu¬ 
nity, miscarriages and other pregnancy 
complications, blindness, and goiter, 
and raise the risk for mortality, espe¬ 


cially from diseases such as diarrhea, 
pneumonia, malaria, and measles. 20 

The main contributors to micronu¬ 
trient deficiencies are lack of dietary 
diversity and incidence of illness and 
disease. 15 Well-integrated program¬ 
ming with a range of interventions, 
such as dietary diversification, sup¬ 
plementation, fortification, helminth 
control, health care access, immuni¬ 
zations, potable water, sanitation, and 
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hygiene can improve health and save 
lives. 15 

The following five micronutrient de¬ 
ficiencies are of particular concern: iron 
deficiency, folate deficiency, vitamin A 
deficiency, zinc deficiency, and iodine 
deficiency disorder. It is estimated that 
>1 million children’s deaths world¬ 
wide could be prevented with adequate 
vitamin A and zinc and an additional 
24,500 deaths prevented with ade¬ 
quate iron and iodine. 33 Adequate mi¬ 
cronutrient status improves health and 
intellectual abilities and the evidence 
for addressing deficiencies is compel¬ 
ling, cost effective, and achievable. 15 

Iron deficiency anemia (IDA) is the 
most common and widespread nutri¬ 
tional disorder in the world, affecting 
>25% of the world’s population. Iron 
deficiency is the only micronutrient de¬ 
ficiency prevalent in industrialized 
countries (Table). It is generally as¬ 
sumed that 50% of anemia cases are due 
to iron deficiency. 34 IDA is frequently 
exacerbated by infectious diseases, 
such as malaria, HIV, hookworm infes¬ 
tation, schistosomiasis, and tuberculo¬ 
sis. Eradicating IDA could increase pro¬ 
ductivity levels by 20%. 34 IDA is 
concentrated in women and preschool- 
aged children and, if addressed, could 
reduce mortality substantially. 34 

Folate deficiency results in anemia 
and contributes to poor birth outcomes. 
Inadequate maternal folate intake 
causes severe birth defects, such as 
spina bifida and anencephaly. Mothers 
require adequate folate intake before 
and during the early stages of preg¬ 
nancy. Primary preventive measures 
include a diet rich in folate, and in areas 
with high deficiencies, the use of sup¬ 
plements containing folic acid and for¬ 
tified foods. 35 

The highest prevalence of vitamin A 
deficiency is found in Africa and Asia, 
where >40% of preschool-aged chil¬ 
dren are estimated to be deficient 36 and 
are at risk for night blindness, blind¬ 
ness, and/or death. Promoting dietary 
diversity with foods rich in vitamin A is 
a key preventive measure. Where defi¬ 
ciency is widespread, universal vitamin 
A supplementation twice a year com¬ 
bined with national immunization 
campaigns has been successful in re¬ 
ducing deficiency symptoms. 

It is estimated that zinc deficiency re¬ 
sults in about 4% of deaths in children 
younger than 5 years old. 33 However, 


there is little information on preva¬ 
lence of low serum zinc concentration 
or inadequate dietary zinc intake. Cur¬ 
rent estimates rely on the prevalence of 
stunting among children under 5 years 
of age. 37 Because zinc deficiency is not 
the only factor affecting children’s 
growth, zinc deficiency prevalence in¬ 
formation is required to determine in¬ 
tervention strategies. 37 Rigorous evalu¬ 
ations of large-scale dietary approaches 
are still lacking, but research on zinc 
treatment has shown positive impacts 
on reducing diarrhea and acute lower 
respiratory tract infections, decreasing 
mortality, and increasing growth veloc¬ 
ity in zinc-deficient children. 15 Artifi¬ 
cially fertilizing the soil with zinc or 
adding zinc to crops through breeding 
are being explored to decrease preva¬ 
lence of zinc deficiency. 38 

Iodine deficiency disorder is the 
greatest single cause of mental retarda¬ 
tion and brain damage, with a quarter 
of the world’s population having low 
urinary iodine. 16 Expanded salt iodiza- 
tion and fortification of other staple 
items has led to a significant reduction 
in iodine deficiency disorder public 
health concerns. 39 Currently, 68% of 
households in developing and industri¬ 
alized nations are using iodized salt; 
the goal is 90%. Adding iodine to fertil¬ 
izer is another initiative to improve 
food iodine content. 40 Conversely, a 
substantial number of countries have 
high iodine intake levels, putting the 
population at risk for hyperthyroid¬ 
ism. 39 It is essential to monitor iodized 
salt fortification and utilization prac¬ 
tices to ensure programs are safe and 
effective. 

Impact of Nutrition Insecurity on 
Maternal, Infant, and Child Health 

If food and water are limited, pregnant 
and lactating women, infants, and chil¬ 
dren are the first to show signs of un¬ 
dernutrition because of their high nu¬ 
trient needs relative to body size. There 
is strong evidence that adequate nutri¬ 
tion in utero and up to the first 2 years 
of life is essential for formation of hu¬ 
man capital. 41 Birth weight can be im¬ 
proved by addressing quantity and 
quality of maternal diet, especially in 
the prepregnancy period and in the first 
trimester. 16 

Maternal undernutrition increases 
the risk of maternal mortality during 
childbirth, leaving children more vul¬ 


nerable to poor health. 28 Maternal 
mortality has been decreasing at a rate 
of 2.3%, but the rate of decline is not 
adequate to reach the Millennium De¬ 
velopment Goal target. 1,13 Almost 99% 
of maternal deaths are in developing 
nations. 13 In addition, family planning 
to reduce family size and increase spac¬ 
ing between pregnancies helps chil¬ 
dren get the care they need as young 
children. 1642 

The under-5 mortality rate is the sin¬ 
gle best indicator of children’s overall 
health including nutritional health, 
health knowledge of mothers, level of 
immunizations, and availability of pre¬ 
natal and other health services. 21 Al¬ 
though child mortality has been declin¬ 
ing and is now at 60 deaths per 1,000 
live births, many countries are not on 
track to achieve the Millennium Devel¬ 
opment Goal.* 13 Children suffering 
from severe acute malnutrition are 
more than nine times more likely to die 
than children who are not undernour¬ 
ished. 33 Thirty percent of all deaths 
among children under 5 years of age are 
related to undernutrition from stunt¬ 
ing, wasting, and micronutrient defi¬ 
ciencies (ie, iron, iodine, vitamin A, and 
zinc) and, if the effects of suboptimal 
breastfeeding are also included, an es¬ 
timated 35% of child deaths are due to 
undernutrition 33 The vast majority of 
child deaths are from preventable and 
treatable diseases and conditions that 
can be addressed with sustainable ac¬ 
cess to food, safe drinking water, health 
care, basic sanitation, and modern en¬ 
ergy sources. 12 

Suboptimal breastfeeding practices 
and inadequate complementary feed¬ 
ing play a major role in child mortal¬ 
ity. 33 Optimal breastfeeding practices, 
especially exclusive breastfeeding up 
to 6 months of age, has the single great¬ 
est potential impact on child survival, 
with the potential to prevent 1.4 mil¬ 
lion deaths in children under 5 years. 33 
Breastfed infants are much less likely to 
die from diarrhea, acute respiratory in¬ 
fections, and other diseases, and are 
protected from chronic conditions later 
in life, such as obesity and diabetes. 31 


t Millenium Development Goal: Re¬ 
duce the maternal mortality ratio by 
three quarters between 1990 and 
2015. 

£Millenium Development Goal: Re¬ 
duce child mortality by two thirds. 
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The global rate of early initiation of 
breastfeeding (within the first hour) is 
<40% and only 38% of infants in devel¬ 
oping countries are breastfed exclu¬ 
sively (ie, no other food, water, or other 
beverages) for their first 6 months of 
life. 31 Ensuring optimal complemen¬ 
tary feeding beginning at 6 months of 
age can prevent 6% of deaths in children 
under 5 years (about 600,000). 42 In 
many countries, only one third of 
breastfed infants 6 to 23 months of age 
meet the criteria of dietary diversity 
and feeding frequency that are appro¬ 
priate for their age. 31 

Impact of Water, Sanitation, and 
Hygiene on Nutrition Insecurity 

Diarrheal disease affects far more indi¬ 
viduals than any other illness. 43 Almost 
one tenth of the global disease burden 
and 6.3% of all deaths, mainly in devel¬ 
oping countries, could be prevented by 
interventions addressing safe drinking 
water, sanitation, and hygiene 44 Diar¬ 
rhea is the second leading cause of 
death among children under 5, 5 ac¬ 
counting for nearly one in five deaths 
annually (about 1.5 million deaths), 
killing more young children than ac¬ 
quired immunodeficiency syndrome, 
malaria, and measles combined 44 
The United Nations adopted water as 
a human right. Although the world is 
ahead of schedule in meeting the 2015 
drinking water target, 11 13% of the pop¬ 
ulation still relies on unimproved water 
sources (Table). 43 Adequate sanitation 
facilities are lacking for 42% of the pop¬ 
ulation, putting billions at risk for 
health issues. Improved sanitation fa¬ 
cilities combined with hygiene promo¬ 
tion could reduce diarrhea-related 
deaths in young children by two thirds 
and accelerate economic and social de¬ 
velopment. 45 

FACTORS CONTRIBUTING TO 
NUTRITION SECURITY 

This section expands on key issues 
leading to nutrition security (Figure 1). 


§The leading cause of death among 
children under 5 years of age is pneu¬ 
monia. 

||Millenium Development Goal: 
Halve, by 2015, the proportion of peo¬ 
ple unable to reach or afford safe 
drinking water. 


The final section of the paper provides 
examples of promising practices. 

Sustainable Use of Resources 11 

Sustainability creates and maintains con¬ 
ditions under which humans and nature 
can exist in productive harmony and ful¬ 
fills the social, economic, and other re¬ 
quirements of present and future gener¬ 
ations. 46 During the last 50 years, the 
physical and functional availability of 
natural resources has shrunk faster than 
at any other time in history due to in¬ 
creased demand and/or degradation of 
biodiversity, soil, forests, water, and air. 47 
This has been compounded by a range of 
factors, including human population 
growth, changes in lifestyles, and diets 
that use more land, water, and energy re¬ 
sources. 25 ' 47 It is imperative to encourage 
environmentally responsible practices 
that conserve natural resources, mini¬ 
mize* the quantity of waste generated, 
and support ecological sustainability of 
the food system. 6 Individuals can make 
the biggest single contribution to the en¬ 
vironment by shifting to a more environ¬ 
mentally friendly lifestyle. 48 

Up to half of the food produced today 
is lost, wasted, or discarded as a result 
of inefficiency 49,50 In developing na¬ 
tions, food waste most commonly oc¬ 
curs post-harvest because of poor stor¬ 
age and transport infrastructure. Only 
an estimated 43% of the cereal pro¬ 
duced is available for human consump¬ 
tion, as a result of harvest and post-har¬ 
vest distribution losses and use of 
cereal for animal feed. 50 Zero-waste 
systems can be designed to maximize 
production and utilization. 50 

Nearly 3 billion people live in areas 
where water demand outstrips supply 51 
Expansion in agriculture and manufac¬ 
turing has increased the demand for wa¬ 
ter and contributed to surface and 
ground water pollution. 52 Signs of severe 

11 This section highlights globally 
relevant issues. For details see Position 
of the Academy of Nutrition and Di¬ 
etetics: Food and Nutrition Profession¬ 
als Can Implement Practices to Con¬ 
serve Natural Resources and Support 
Ecological Sustainability. 6 

#It is even possible to eliminate 
waste by designing zero-waste systems 
that complement each other so that one 
system’s byproducts are the inputs for 
another system, mimicking natural sys¬ 
tems that produce no waste. 


environmental degradation because of 
irrigation, overextraction, and water 
pollution (eg, from intensive livestock 
production, pesticides, and fertilizers) 
are apparent in a growing number of 
places 47 Water will increasingly be a 
key constraint and improved water 
management is critical 47 Agriculture is 
the largest user of freshwater re¬ 
sources, which can be as high as 85% of 
total water withdrawal (used mostly 
for irrigation) and it is necessary to im¬ 
prove rain-fed and irrigated agriculture 
water management. 47 

Bold actions are needed to protect, 
restore, and manage land, soil, and wa¬ 
ter sustainably to alleviate rural pov¬ 
erty and hunger, ensure long-term food 
and nutrition security, and build 
drought resilience. 53 Resource utiliza¬ 
tion combined with environmental 
protection are required to achieve 
global nutrition security. 

Agricultural Systems 

Agriculture contributes to the liveli¬ 
hood of 40% of the world’s population 
with 90% of farmers owning <5 acres. 47 
Agriculture is multifunctional because 
it produces or contributes to food, med¬ 
icines, nonfood items, ecological ser¬ 
vices, livelihoods, social stability, cul¬ 
ture, and tradition. 54 The combination 
of community-based innovations, local 
knowledge, and science-based ap¬ 
proaches maximize output and sus¬ 
tainability of food and water re¬ 
sources. 47 

Nutrition-oriented agricultural sys¬ 
tems are required to ensure that soil, 
plants, animals, and humans obtain di¬ 
verse nutrients required for optimal 
growth and health. Agricultural prac¬ 
tices should promote adequate, healthy 
food while protecting and contributing 
to environmental sustainability. 24,55 
Ecological agriculture (eco-agriculture) 
can increase productivity, reduce pres¬ 
sure on land and water, substantially 
reduce agriculture’s carbon footprint, 
and help decrease poverty by improv¬ 
ing water management, soil protection, 
use of mixed crop and animal systems, 
and appropriate use of supplemental ir¬ 
rigation. 56 ' 60 

Genetic simplicity, with a narrow focus 
on high-energy cereal staples, promotes 
poor dietary diversity contributing to un¬ 
dernutrition, ovemutrition, and non- 
communicable diseases (NCDs). 55 When 
fruits, vegetables, legumes, nuts, animal 
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INDIVIDUAL CHOICES 


• Diverse, nutritious food and clean water (Breastfeeding for infants) 

• Healthy living - hygiene, exercise, treating illness, etc. (caring for infants and young children / other dependents) 

• Accessing, sharing and sustainably using resources - knowledge, economics, health, natural environment, etc. 

• Monitoring personal nutrition and health (monitoring infants and young children / other dependents) 


Individual / Natural Resource 



Individual / Societal Systems 


• Sustainable use of natural resources - 
efficient, zero waste systems for food, water, 
energy, shelter 




OPTIMAL 

NUTRITION 


Natural Resource / Societal Systems 


• Access to societal systems: food, water, health, 
energy, education / knowledge, economics, safety 
nets, monitoring information 

• Caring for and sharing society's resources 



NATURAL RESOURCE 

• Healthy environment: air, water, soil, plants, 
trees, animals 



Sustainable systems for natural resources - 
efficient, zero waste systems for 
production, processing and distribution of 
food, water, health supplies and energy. 
Sustainable healthy designs for homes, 
sanitation, and other built infrastructure. 


SOCIETAL SYSTEMS 

• Policies, laws, programs, norms 
• Equitable access to resources 
Systems for: food, water, health, energy, education/ 
knowledge, economics, safety nets, monitoring 


Figure 3. Interactions for achieving optimal nutrition. Optimal nutrition requires Natural Resources, Individual Choices, and Societal 
Systems. In addition, there is interaction between the three areas in order for optimal nutrition to be achieved. 


sources, and other micronutrient-rich 
foods are displaced by high-carbohy- 
drate staples, energy intake can remain 
above the minimum requirement, but 
both macro- and micronutrient intakes 
are compromised. 16 Single-nutrient in¬ 
tervention strategies have had limited 
success, resulting in calls for food- 
based dietary and agricultural diversity 
approaches. 55 

Of the approximately 30,000 edible 
plants identified, only 7,000 have been 
used for human food consumption. 61,62 
Three crops (wheat, rice, and maize) pro¬ 
vide more than half of the global plant- 
derived energy intake and 30 crops pro¬ 
vide 95% of caloric energy and/or 
protein. 62 An integrated management 
approach is required to broaden crop di¬ 
versity and promote nutrition security. 63 

Biotechnology in the form of genetic en¬ 
gineering, commonly referred to as genet¬ 
ically modified organisms, has produced 
some crops that are biofortified, chemi¬ 
cally resistant, and/or pest resistant. There 
is no consensus on the benefit or harm of 
this approach and more research is needed 
to determine the impact on human and en¬ 
vironmental health 24,47,63 

The pace of urbanization in the world 
today is unprecedented, with the fastest 
rates taking place in the least developed 
countries. 64 As people move from rural to 
urban settings in search of economic op¬ 
portunities, urban agriculture is becom¬ 
ing an important provider of convenient 
fresh food and employment options, 


while often addressing waste manage¬ 
ment and reducing transport costs 47 

Local food systems, local consumption, 
and domestic outlets for farmers’ products 
can alleviate the risks inherent in interna¬ 
tional trade. 47 Investment in local infra¬ 
structure, marketing systems, extension 
and communication sen/ices, education, as 
well as research and development, can in¬ 
crease food supply and improve the func¬ 
tioning of local agricultural markets, result¬ 
ing in less volatile prices 47,65 

HIV, Malaria, and Other Diseases 

The high prevalence of HIV, malaria, and 
other diseases in developing countries 
interferes with nutrition security by im¬ 
pairing absorption of essential nutrients, 
increasing nutritional requirements, and 
decreasing livelihood capacity as a result 
of sickness, absenteeism, inability to 
work, and increased time and money 
spent on treatment and care. 16 

Children that have lost parents to HIV 
are more likely to be malnourished and 
unschooled. 52 Early detection and care 
of HIV, good nutrition, safe drinking 
water, sanitation and basic health care, 
appropriate drug therapy, and psycho¬ 
social support can help provide a high 
quality of life and delay progression to 
acquired immunodeficiency syndrome. 

Endemic malaria has a substantial ef¬ 
fect on anemia, and anemia is one of 
many reasons for malaria control. 16 De¬ 
creases in malaria cases and deaths re¬ 


sult in steep declines in all-cause 
deaths among children younger than 5 
years of age as a result of decreased 
prevalence in parasite infestations, se¬ 
vere anemia, and mortality rates. 66 For¬ 
ty-two countries are on course to meet 
the Millennium Development Goal tar¬ 
get for reducing malaria. 52 

NCDs such as cardiovascular disease, 
diabetes, certain types of cancers, and 
chronic respiratory diseases are grow¬ 
ing steadily, affecting developed and 
developing nations and people in all 
age groups. 13 The causes of NCDs in¬ 
clude unhealthy diet, excess energy in¬ 
take, physical inactivity, overweight 
and obesity, tobacco use, and excess al¬ 
cohol. Nutrition transition is character¬ 
ized by a shift away from a traditional 
diet toward a more globalized intake 
pattern that includes increased quanti¬ 
ties of processed foods, animal prod¬ 
ucts, sugars, fats, and alcohol. 16 For 
many countries in nutrition transition, 
the high rates of food insecurity and un¬ 
dernutrition, combined with increased 
prevalence of overweight and associ¬ 
ated NCDs, have contributed to a “dou¬ 
ble burden” of malnutrition. 16 Tackling 
these issues requires healthy food sys¬ 
tems, prevention efforts, and access to 
early detection services. 13 

Gender Equality and Education 

Achieving the Millennium Develop¬ 
ment Goals depends on ensuring 
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Associations 

Web address 

American Overseas Dietetic Association 

www.EatrightOverseas.org 

European Federation of the Association of Dietitians 

www.efad.org 

International Confederation of Dietetic Associations 

www.internationaldietetics.org 

International Union of Nutritional Sciences 

www.iuns.org 

Society for Nutrition Education, Division of International Nutrition Education 

www.sne.org 

Development: United Nations (UN) and United States (US) nation to nation development 

UN Children's Fund 

www.unicef.org 

UN Food and Agriculture Organization (FAO) 

www.fao.org 

UN Millennium Development Goals Indicators 

www.unstats.un.org/unsd/mdg/Default.aspx 

UN Standing Committee on Nutrition 

www.unscn.org 

UN Volunteers 

www.unv.org 

UN World Food Programme 

www.wfp.org 

UN World Health Organization (WHO) 

www.who.int/nutr 

US Agency for International Development 

www.usaid.gov 

US Peace Corps 

www.peacecorps.gov 

WHO e-Library of Evidence for Nutrition Actions (eLENA) 

www.who.int/elena/en/ 

Development: Nongovernment organizations, research, technical support 

Action Aid 

www.actionaid.org 

African Journal of Food, Agriculture, Nutrition and Development 

www.ajol.info 

Africare 

www.africare.org 

Alive and Thrive (several organizations) 

www.aliveandthrive.org 

Asia Pacific Journal of Clinical Nutrition 

www.healthyeatingclub.com/APJCN/ 

Bread for the World 

www.bread.org 

CARE 

www.care.org 

Catholic Relief Services 

www.crs.org 

Centre for Science in the Public Interest, International Association of Consumer 

Food Organizations 

www.cspinet.org/reports/codex/iacfosum.html 

Church World Service 

www.ChurchWorldService.com/Development/ 

Concern Universal 

www.ConcernUniversal.org 

Concern Worldwide 

www.concern.net 

Consultative Group on International Agriculture Research 

www.cgiar.org 

Development in Gardening 

www.developmentingardening.org 

Ecological Sanitation Research Programme 

www.ecosanres.org/index.htm 

Educational Concerns for Hunger Organization 

www.echonet.org 

Emmanuel International 

www.e-i.org 

Evangelical Lutheran Church in America,, World Hunger 

www.elca.org 

FHI 360, Center for Nutrition 

www.aednutritioncenter.org 

Food and Nutrition Bulletin 

www.inffoundation.org/FNB 

Food and Nutrition Technical Assistance Project 

www.fantaproject.org 

Food for the Hungry International 

www.fhi.net 

Freedom from Hunger 

www.FreedomFromHunger.org 

Global Alliance for Improved Nutrition 

www.gainhealth.org 

Global Horticulture Initiative 

www.globalhort.org 

Global Service Corps 

www.globalservicecorps.org 

GOAL 

www.goal.ie 

Health and Nutrition Tracking Service 

www.thehnts.org 

Heifer International 

www.heifer.org 

Helen Keller International 

www.hki.org 

(continued) 


Figure 4. Organizations and programs involved with nutrition security issues. 


equal opportunities for males and fe¬ 
males. 52 Gender roles often prevent 
females from sharing development 
benefits equally with men because of 


barriers to education, work opportu¬ 
nities, ownership, and unequal repre¬ 
sentation in the economic and politi¬ 
cal decision-making process. 52 At the 


household level, individual food dis¬ 
tribution is affected by control of in¬ 
come, education, age, birth order, and 
gender, where women, girls, and 
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Development: Nongovernment organizations, research, technical support ( continued) 

Web address 

International Baby Food Action Network 

www.ibfan.org 

International Diabetes Federation 

www.idf.org 

International Federation of Organic Agriculture Movements 

www.ifoam.org 

International Food Information Council Foundation 

www.foodinsight.org 

International Foundation for Organic Agriculture 

www.ifoam.org 

International Fund for Agricultural Development 

www.ifad.org 

International Obesity Task Force 

www.iotf.org 

International Relief and Development 

www.ird.org 

International Training & Education Center for Health 

www.go2itech.org 

International Union of Food Science & Technology 

www.iufost.org 

International Zinc Nutrition Consultative Group 

http://www.izincg.org/ 

Kids Can Make a Difference 

www.kidscanmakeadifference.org 

La Leche League 

www.lalecheleague.com 

Linking Information and Decision Making to Improve Food Security (European 
Commission/FAO) 

www.foodsec.org/web 

Micronutrient Forum 

www.micronutrientforum.org 

Micronutrient Initiative 

www.micronutrient.org 

Oxfam 

www.oxfam.org 

Plant Resources of Tropical Africa 

www.prota.org 

ProNutrition 

www.pronutrition.org 

Save the Children Fund 

www.savethechildren.net 

Share Our Strength 

www.strength.org 

Sight and Life 

www.sightandlife.org 

Slow Food International 

www.slowfood.com 

Small Planet Institute 

www.smallplanet.org 

Stockholm International Water Institute 

www.siwi.org 

The Hunger Project 

www.thp.org 

Valid International 

www.validinternational.org 

World Alliance for Breastfeeding Action 

www.waba.org.my 

World Bank 

www.worldbank.org 

World Hunger Education Service and Hunger Notes 

www.worldhunger.org 

World Relief 

www.worldrelief.org 

World Vision 

www.wvi.org 

Worldwatch institute, Nourishing the Planet 

www.worldwatch.org/nourishingtheplanet 

Job postings (also refer to the websites above): 

Development Executive Group 

www.devex.com 

Development Jobs 

www.developmentjobs.org 

Eldis 

www.eldis.org/news/jobs.htm 

Idea List 

www.idealist.org 

Interaction 

www.interaction.org/career-opportunities 

International Jobs Center 

www.internationaljobs.org 

Relief Web 

www.reliefweb.int 

New Organizing 

http://groups.google.com/group/noi-jobs 


Figure 4. (continued) Organizations and programs involved with nutrition security issues. 


older adults might not have equal ac¬ 
cess to food. 

Women often have the primary role 
in providing food, water, sanitation, 
and health care in their communities. 
Although women have a key role in ag¬ 
ricultural activities, they have limited 
access to and control of resources. 47 
Empowerment of women is essential to 
raise levels of nutrition security, im¬ 
prove production and distribution of 


food and agricultural products, and en¬ 
hance living conditions. 67 

Projects designed and managed with 
women’s full participation tend to be 
the most sustainable and effective. 68 
Better-educated women have more op¬ 
portunities in the labor market and in 
decision making at all levels, ultimately 
benefiting the whole community. 52 Fe¬ 
male education is important for making 
appropriate health decisions and to ex¬ 


pand access to livelihood opportuni¬ 
ties. Policies should address female 
mortality and close gender gaps in ac¬ 
cess to education, economic, and polit¬ 
ical opportunities 69 

Economic Systems: Livelihoods, 
Markets, and Trade 

Rural development is essential to 
achieving food and nutrition secu- 
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rity. 24 ' 47 Smallholder agriculture can 
offer a route out of poverty for many, 
but only if it is productive, profitable, 
sustainable, resilient, and well linked to 
markets. 22 Policies and programs must 
target landless laborers, low-income 
groups, and other vulnerable food pur¬ 
chasers, therefore promoting liveli¬ 
hood support, job creation, and estab¬ 
lishment and strengthening of social 
assistance programs aimed at im¬ 
proved maternal and child health. 16 

Rural areas often have less developed 
systems for education, health care, econ¬ 
omy, social safety nets, and food and wa¬ 
ter supplies. 24 It is essential to improve 
the overall environment of rural areas 
(infrastructure, utilities, services, and 
governance); invest in education to en¬ 
able women, men, young people, and 
children to develop the skills they need to 
take advantage of new economic oppor¬ 
tunities; and strengthen the collective 
capabilities of rural people. 24 

Access to credit and livelihood assets 
(eg, land, farming supplies, education, 
and business start-up costs) is particu¬ 
larly challenging for rural populations. 
Poor rural households have low, irreg¬ 
ular, and uncertain incomes that are of¬ 
ten tied to the agricultural seasons, re¬ 
flecting the household need to achieve 
more stable incomes. 24 Assets are often 
sold off in order to cope with economic 
shocks resulting in reduced food stocks, 
land, and/or farming and household 
items. 

Global Population Aging 

Global aging will put increased eco¬ 
nomic and social demands on all coun¬ 
tries. The number of people aged 65 
years or older is projected to grow from 
an estimated 524 million in 2010 to 
nearly 1.5 billion in 2050, with most of 
the increase in developing countries. 70 
Because poor nutritional status during 
pregnancy and infancy influences the 
development of chronic disease risk 
factors, many aging individuals are at 
greater risk for health problems. 
Smaller family size, increasing urban¬ 
ization, and fewer extended family 
households introduce challenges for 
families in caring for older relatives. 70 
Research is required to determine the 
global impact of these health risks con¬ 
fronting the aging population and to 
design appropriate methods for disease 
prevention. Policies and programs need 
to be implemented to ensure nutrition 
security to this population. 


FAVORABLE PROGRESS AND 
PROMISING PROGRAMS 

Achieving sustainable nutrition secu¬ 
rity is the only viable and long-term so¬ 
lution for ending hunger and improving 
nutrition status, 16 which requires ad¬ 
justments to individual responsibilities 
and societies (Figure 3). The following 
section highlights promising nutrition 
security approaches and programs. 
Readers are encouraged to visit the 
website links for more detail and addi¬ 
tional examples (Figure 4). 

Nutrition Strategy Solutions 

Complementary approaches for reduc¬ 
ing undernutrition include direct nutri¬ 
tion-specific interventions and broader 
multisectoral efforts. 71 Nutrition inter¬ 
ventions and practices should be gov¬ 
erned by national policy and be inte¬ 
grated into sector policies and programs 
such as health, agriculture, food secu¬ 
rity, education, gender equality, envi¬ 
ronment, habitat, water, sanitation, 
and energy. 71 

Inadequate technical and institu¬ 
tional capacity in monitoring and eval¬ 
uation, assessing needs, designing and 
delivering interventions, and providing 
operational support is a serious con¬ 
straint in many developing nations. 
There is a shortage of public health nu¬ 
tritionists including registered dieti¬ 
tians; dietetic technicians, registered; 
and other qualified personnel at every 
level. Community nutrition workers 
are often limited or nonexistent. Agri¬ 
cultural extension workers and health 
staff receive either basic or no training 
in nutrition, and typically have weak 
skills in communicating nutrition in¬ 
formation. Building capacity should be 
a priority. 16 

Successful Examples of Practical 
and Sustainable Nutrition Security 
Programs 

Worldwatch Institute’s Nourishing the 
Planet: Sustainable Solutions to Hunger 
and Poverty (Figure 4) documents hun¬ 
dreds of sustainable solutions to 
achieve nutrition security. Organiza¬ 
tions such as Urban Harvest are work¬ 
ing across Africa to enhance urban agri¬ 
cultural efforts. In sub-Saharan Africa, 
the Educational Concerns for Hunger 
Organization has helped farmers build 
gardens using trash to create plant 
beds. Harvest of Hope helps organize 


urban community-supported agricul¬ 
ture programs by purchasing excess 
produce from city gardens for redistri¬ 
bution to local schools. 

Never Ending Food in Malawi teaches 
how permaculture provides for human 
needs in sustainable ways through uti¬ 
lization of indigenous resources, inte¬ 
grated organic agriculture, and tech¬ 
nologies, such as composting toilets 
and water harvesting methods. Per¬ 
maculture design is reported to be a 
promising development approach for 
addressing food and nutrition insecu¬ 
rity for orphans and vulnerable chil¬ 
dren. 72 Permaculture helps guide 
communities toward permanent so¬ 
lutions for food and nutrition secu¬ 
rity, while ensuring that these options 
exist harmoniously within their envi¬ 
ronment. 

The International Plant Genetic Re¬ 
sources Institute (Figure 4) supports 
a holistic food-based approach that 
combines research on traditional foods, 
investigating options that contribute 
to better livelihoods, and awareness 
and promotional campaigns to iden¬ 
tify healthful components of traditional 
diets. National agricultural research 
centers, universities, and community- 
based organizations must work together 
to link biodiversity, nutrition, and 
health. 

Save and Grow 57 utilizes conserva¬ 
tion agriculture, which minimizes 
tillage, protects the soil surface, and 
alternates cereals with soil-enriching 
legumes. These measures save natural 
resources, time, and money. The Save 
and Grow farming system is based on 
proven productivity with economic 
and environmental benefits. 

The Bangladesh Homestead Food 
Production program 73 promotes an in¬ 
tegrated package of home gardening, 
small livestock production, and nutri¬ 
tion education. The program is de¬ 
signed to increase household produc¬ 
tion, availability, and consumption of 
micronutrient-rich foods; empower 
women; enhance partner capacity; in¬ 
crease income; promote community 
development; and improve the health 
and nutritional status of women and 
children. 

The Feed the Future (Figure 4) ini¬ 
tiative is the US government’s global 
hunger and nutrition security initia¬ 
tive. Feed the Future aims to reduce 
global hunger and alleviate poverty, 
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using a country-driven, multisectoral 
approach. It seeks to increase the in¬ 
comes of individuals in rural areas 
who rely on agriculture for their live¬ 
lihoods by increasing agricultural 
productivity and improving access to 
markets. 

Village cereal banks help poor house¬ 
holds get through the “hungry season," 
when food from the last harvest has run 
out before the next harvest has come 
in. 24 Participating households can ob¬ 
tain cereal loans from the village cereal 
bank and pay them back after harvest. 
Cereal banks are credited with improv¬ 
ing nutrition, reducing levels of outmi¬ 
gration, increasing agricultural produc¬ 
tion, and empowering local women and 
their organizations. 

Addressing financial burdens in 
homes can improve access by house¬ 
hold members to adequate food and 
water supplies. Scarcity of financial in¬ 
stitutions in most rural areas has re¬ 
sulted in village savings and loans 
schemes and microfinance institutions 
that respond to rural areas working to 
“graduate” clients into mainstream fi¬ 
nancial services. 24 Conditional cash 
transfers provide assistance and are 
conditioned on the beneficiary’s ac¬ 
tions, such as enrolling children in 
school, ensuring regular school atten¬ 
dance and grade completion, and re¬ 
ceipt of regular medical attention. 12 

A variety of nutrition supplements 
are available for those suffering from 
severe or moderate acute malnutrition 
through organizations such as Valid In¬ 
ternational (Figure 4). They include 
therapeutic infant milk and protein 
and/or lipid-based spreads, referred to 
as ready-to-use supplementary foods, 
ready-to-use therapeutic foods, or food 
fortifiers. They are fortified with micro¬ 
nutrients and have a base of peanut, 
other legume or nut, or oilseed (eg, ses¬ 
ame or sunflower), and are designed to 
meet age-specific needs. They can be 
used in hospital-, clinic-, community-, 
or home-based feeding support pro¬ 
grams. Ready-to-use supplementary 
and therapeutic foods can be made lo¬ 
cally and are being produced and dis¬ 
tributed commercially. 

Strategies Addressing 
Micronutrient Deficiencies 

Micronutrient deficiency prevention 
and control strategies include: 


• increased food diversity with im¬ 
proved dietary quality, bioavail¬ 
ability, and quantity: 

• disease control; 

• improved knowledge and educa¬ 
tion on prevention and control 
for policy makers and the general 
public; 

• supplementation to high-risk 
groups; and 

• where deficiencies are high, for¬ 
tification technologies, such as 
biofortification, open market for¬ 
tification of processed food, and 
targeted fortification. 74 

Sustainable strategies require food- 
based and non-food-based ap¬ 
proaches that incorporate agricul¬ 
ture, health, commerce, industry, 
education, communication, and local 
nongovernmental organizations. 75 A 
strategic lifecycle approach should in¬ 
clude effective public health programs 
considering the whole reproductive cy¬ 
cle that is complementary and compre¬ 
hensive across vulnerable periods. 76 
Effective resolutions may differ by 
population subgroups, region, and 
country. 77 

Challenges to effective prevention 
and control strategies include insuffi¬ 
cient political priority, lack of resource 
commitment, inadequate institution 
and operation capacity, restricted fi¬ 
nancial access, poor awareness of the 
magnitude of disease burden, and lack 
of knowledge and education. 75 Public 
resource support of $10.3 billion a year 
(United States) is required to begin suc¬ 
cessfully alleviating undernutrition on 
a worldwide scale. 78 

Supplementation and fortification 
address symptoms; the root causes of 
the problems must still be addressed. 
Fortification efforts are cost effective 
and require political support, ade¬ 
quate marketing, and long-term com¬ 
mercial commitment. 79 When initiat¬ 
ing fortification programs, country- 
specific national decision makers 
should be responsible for selecting 
the type and quantity of micronutri¬ 
ents added to foodstuffs based on 
their country’s situation. 80 Examples 
of effective evidence-based micronu¬ 
trient supplementation interventions 
include vitamin A supplementation 
for neonates and children 6 to 59 
months, anemia-reduction programs 
targeted to women and children, and 
zinc with oral rehydration therapy as 


treatment for diarrhea. Micronutri¬ 
ent status should be monitored and 
used to assess fortification and sup¬ 
plementation requirements and ef¬ 
ficacy. 80 

Strategies to Address the First 
1,000 Days (Conception to 2 
Years) 

Organizations have come together to 
ensure children and families get a 
healthy start at life through the 
Framework for Scaling-Up Nutrition: 
Integrated Maternal and Child Health 
from conception to 2 years. 71 The pro¬ 
gram outlines customized country- 
specific implementation approaches 
as listed here to improve infant and 
child nutrition: 

1. Promote good nutrition prac¬ 
tices: 

a. breastfeeding (with dietary 
diversification for mothers 
before, during, and after 
pregnancy); 

b. complementary feeding for 
infants after the age of 6 
months; and 

c. improved hygiene practices, 
including hand washing. 

2. Targeted provision (Word Hea¬ 
lth Organization guidelines for ar¬ 
eas at high risk) of micronutrient 
supplements for young children 
and women of childbearing age: 

a. vitamin A supplements; 

b. therapeutic zinc supple¬ 
ments for diarrhea man¬ 
agement; 

c. micronutrient powders; 

d. anti-helminth medications 
(to reduce losses of nutri¬ 
ents); 

e. iron-folic acid supplements; 
and 

f. iodized oil capsules where 
iodized salt or other io¬ 
dized foodstuff is unavail¬ 
able. 

3. Provision of micronutrients 
through food fortification for 
nations at high risk. For exam¬ 
ple: 

a. salt or other staple food io- 
dization; and 

b. iron fortification of staple 
foods. 

4. Therapeutic feeding for mal¬ 
nourished children with ready- 
to-use therapeutic foods: 
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a. prevention or treatment for 
moderate undernutrition; 

b. treatment of severe under¬ 
nutrition (severe acute 
malnutrition); and 

c. therapeutic feeding pro¬ 
vided at the household, 
hospital, clinic, or commu¬ 
nity level with adequate 
follow-up. 

The Infant and Young Child Feeding 
program ensures a child is protected 
from under- and overnutrition and 
their lifelong consequences. 81 Breast¬ 
feeding should be initiated within the 
first hour of birth with exclusive 
breastfeeding for the first 6 months of 
life to achieve optimal growth, devel¬ 
opment, and health. At 6 months, safe 
and nutritionally adequate comple¬ 
mentary foods are introduced while 
breastfeeding continues up to 2 years 
of age or beyond. 81 Breastfeeding pre¬ 
vents diarrhea and pneumonia and 
contributes to improved child spac¬ 
ing. If 90% of infants are reached with 
a package of interventions to protect, 
promote, and support optimal Infant 
and Young Child Feeding practices, 
overall child mortality could be re¬ 
duced by approximately one fifth. 81 
For mothers known to be HlV-posi- 
tive, the greatest chance of prevent¬ 
ing HIV transmission to the infant is to 
breastfeed exclusively and receive 
antiretroviral interventions or avoid 
all breastfeeding. 82 

In many countries, poorly funded 
public health systems lack breast¬ 
feeding support services for mothers 
and families. Deceptively convincing 
advertising of infant formulas by 
manufacturers and inappropriate in¬ 
centives and gifts offered by formula 
companies to poorly paid health 
workers for their promotion of 
breastmilk substitutes contribute to 
declines in breastfeeding rates. Addi¬ 
tional funding is needed to enforce 
marketing regulations and prosecute 
violations of the International Code of 
Marketing of Breastmilk Substitutes. 
The Baby-Friendly Hospital Initia¬ 
tive 31 has resulted in substantial 
global progress in implementing 
practices that protect, promote, and 
support breastfeeding. The Baby- 
Friendly Hospital Initiative encour¬ 
ages and recognizes organizations 
that become centers of breastfeeding 
support. Approximately 25% of health 


facilities are designated as baby 
friendly in 154 countries around the 
world. 

Community-based, behavior-cen¬ 
tered nutrition education programs 
are a critical form of outreach in re¬ 
mote and resource-poor contexts. An 
example is Animadora Plus, 15 which 
is being utilized in the most food-in- 
secure areas in northern Mozam¬ 
bique. Volunteers are trained to pro¬ 
mote nutrition through consumption 
of a balanced diet, especially during 
pregnancy, lactation, and early child¬ 
hood. Micronutrient-rich foods, en¬ 
riched porridges for infants, and pres¬ 
ervation of fruits and vegetables are 
promoted. As a result, chronic malnu¬ 
trition in children has decreased con¬ 
siderably. 

Strategic research is needed to ad¬ 
dress the effective prevention and 
control of micronutrient deficiencies 
and their consequences in young chil¬ 
dren living in low-income countries 
and should include scaling up effec¬ 
tive interventions, evaluating cost-ef¬ 
fective alternatives, implementing 
evidence-based practices, and deter¬ 
mining physiological processes out¬ 
lining the risks and benefits of supple¬ 
mentation in children exposed to 
infectious diseases. 83 

Strategies Addressing School 
Health and Nutrition 

Schools that integrate health and nu¬ 
trition into their classrooms and com¬ 
munities can become centers of excel¬ 
lence and hubs of knowledge and 
practice beyond the school-aged 
child. School meal programs provide 
complete or supplemental meals to 
promote nutrition, school participa¬ 
tion, and learning potential. Gardens 
in schools can spread to communities 
and increase awareness of the impor¬ 
tance of good nutrition and dietary di¬ 
versity. Integrating health and nutri¬ 
tion education into lessons, meals, 
and gardening activities promotes 
healthy habits such as dietary diver¬ 
sity, food and water safety, food pro¬ 
cessing, nutrient preservation, sanita¬ 
tion, and hygiene. 16 

Policies and programs that keep 
girls in school and prevent under-age 
marriage decrease intergenerational 
transmission of malnutrition, low 
birth weight, and child malnutrition. 
The PROGRESA program in Mexico 


uses cash transfers as an incentive for 
parents with economic hardships to 
invest in their children’s health and 
education. Outcome measures in¬ 
clude better maternal nutrition and 
use of prenatal care. 

ROLES AND RESPONSIBILITIES 
OF FOOD AND NUTRITION 
PRACTITIONERS 

Members of the Academy of Nutrition 
and Dietetics (registered dietitians; di¬ 
etetic technicians, registered; and 
other health practitioners) have an im¬ 
portant role in achieving global nutri¬ 
tion security whether working domes¬ 
tically or internationally. The tips that 
follow show how to become involved in 
promoting global nutrition security: 

• Increase awareness of how cur¬ 
rent world events relate to mal¬ 
nutrition. 

o Promote awareness of glo¬ 
bal nutrition security is¬ 
sues. 

° Learn about, respect, and 

understand diverse cus¬ 
toms and cultures, 
o Write articles addressing 

global nutrition security 
for your local newspapers, 
state Academy association, 
political leaders, and nutri¬ 
tion or health promotion 
newsletters. 

o Encourage support for 

global and domestic out¬ 
reach efforts promoting nu¬ 
trition security. 

° Become actively involved to 

ensure nutrition security 
programs support sustain¬ 
able development. 

° Establish a class on global 

nutrition security issues. 

• Network by joining a profes¬ 
sional internationally focused 
interest group. 

o Join organizations such as: 

The Overseas Academy of 
Nutrition and Dietetics; the 
Hunger and Environmental 
Nutrition Dietetic Practice 
Group of the Academy; the 
American Society of Nutri¬ 
tion’s International Nutri¬ 
tion Council; the Society for 
Nutrition Education and Be¬ 
havior’s International Spe¬ 
cial Interest Group; the 
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Society for Nutrition Educa¬ 
tion and Behavior's Interna¬ 
tional Nutrition Education 
Division or the American 
Public Health Association’s 
International Health Sec¬ 
tion. 

° Attend national and inter¬ 
national professional meet¬ 
ings that have a strong 
agenda addressing global 
nutrition security, 
o Become familiar with inter¬ 
national food assistance and 
education programs such as 
Oxfam America, Heifer In¬ 
ternational, or Bread for the 
World. 

• Volunteer in local, national, or 
international humanitarian as¬ 
sistance efforts and medical 
missions. 

• Take a class in global nutrition. 

° Learn more about the rami¬ 
fications of domestic policy 
decisions on world food se¬ 
curity (eg, trade, food regu¬ 
lations, import and export 
tariffs, and foreign aid). 

o Learn about the policies, 
programs, and issues re¬ 
lated to nutrition security. 

• As the nutrition experts, regis¬ 
tered dietitians and dietetic 
technicians, registered, can pro¬ 
vide continuing education semi¬ 
nars to other nutrition and med¬ 
ical professionals. 

• Become more “green” as you 
make personal choices. Personal 
and national decisions affect our 
immediate environment and 
also people and environments in 
other parts of the world. 

o Teach others how changes 
in their eating and purchas¬ 
ing practices can reduce 
consumption of the world’s 
nonrenewable resources, 
o Support sustainable food 
and water efforts locally and 
internationally (eg, garden¬ 
ing, water filtering, well 
construction, fish ponds, 
and reforestation). 

• Learn about organizations and 
programs involved in issues re¬ 
lated to nutrition security (see 
Figure 4). 


References 

1. Food and Agricultural Organization of the 
United Nations. The State of Food Insecurity 
in the World: Economic Growth is Necessary 
But Not Sufficient to Accelerate Reduction of 
Hunger and Malnutrition. Rome, Italy: 
Food and Agricultural Organization of the 
United Nations; 2012. 

2. Food and Agricultural Organization of the 
United Nations. Declaration of the World 
Summit on Food Security World Summit on 
Food Security. Rome, Italy: Food and Agri¬ 
cultural Organization of the United Na¬ 
tions; 2009. 

3. Weingartner L. Paper 1: The concept of 
food and nutrition security. In: Klennert K, 
ed. Achieving food and nutrition security: 
Actions to meet the global challenge: A 
training course reader. German Society for 
International Cooperation website. 
http://www3.giz.de/imperia/md/content/ 
a-internet2008/portaliz/umweltunder 
naehrung/achieving_food„and_nutrition_ 
security_2010.pdf. Published 2009. Ac¬ 
cessed January 29, 2013. 

4. American Dietetic Association.Position of 
the American Dietetic Association: Food 
insecurity in the United States. J Am Diet 
Assoc. 2010; 110(9): 1368-1377. 

5. American Dietetic Association.Position of 
the American Dietetic Association: Food 
and water safety. ] Am Diet Assoc. 2009; 
109(8):1449-1460. 

6. American Dietetic Association.Position of 
the American Dietetic Association: Food 
and nutrition professionals can im¬ 
plement practices to conserve natural 
resources and support ecological sustain¬ 
ability .J Am Diet Assoc. 2007; 107(6): 1033- 
1043. 

7. American Dietetic Association.Position of 
the American Dietetic Association, School 
Nutrition Association, and Society for Nu¬ 
trition Education: Comprehensive school 
nutrition services. J Am Diet Assoc. 2010; 
110( 11): 1738-1749. 

8. American Dietetic Association.Position of 
the American Dietetic Association: Child 
and adolescent nutrition assistance pro¬ 
grams. ./Am Diet Assoc. 2010; 110(5):791- 
799. 

9. American Dietetic Association.Position of 
the American Dietetic Association: Pro¬ 
moting and supporting breastfeeding. J 
Am Diet Assoc. 2009;109:(11)1926-1942. 

10. American Dietetic Association.Position 
of the American Dietetic Association: In¬ 
dividual-, family-, school-, and commu¬ 
nity-based interventions for pediatric 
overweight. J Am Diet Assoc. 2006;106: 
(6)925-945. 

11. United Nations. Millennium Development 
Goals Indicators: The official United Na¬ 
tions site for the MDG indicators, http:// 
mdgs.un.org. Accessed July 2,2011. 

12. Delfin S. Global Monitoring Report 2011: 
Improving the Odds of Achieving the MDGs 
Heterogeneity, Gaps, and Challenges. Wash¬ 
ington, DC: The International Bank for 
Reconstruction and Development/The 
World Bank; 2011. 

13. World Health Organization. World health 
statistics 2011. http://www.who.int/ 
whosis/whostat/2011 /en/index.html. Pub¬ 
lished 2011. Accessed January 24,2013. 


14. United Nations. The Millennium Develop¬ 
ment Goals report 2012. http://www.un. 
org/millenniumgoals/pdf/MDG%20Report 
%202012.pdf. Accessed January 24, 2013. 

15. Strang B. Investing in the Future: A United 
Call to Action on Vitamin and Mineral Defi¬ 
ciencies: Global Report 2009. Ottawa, On¬ 
tario, Canada: Micronutrient Initiative; 
2009. 

16. United Nations System Standing Commit¬ 
tee on Nutrition.6t!i Report on the World 
Nutrition Situation: Progress in Nutrition. 
Geneva, Switzerland: United Nations 
Standing Committee on Nutrition; 2010. 

17. The World Bank Group. World develop¬ 
ment report 2011: Conflict, security and 
development, http://go.worldbank.org/ 
1BOIJMD8H0. Published April 10, 2011. 
Accessed November 13, 2012. 

18. World Health Organization. Obesity and 
overweight: Fact sheet no 311. http://www. 
who.int/mediacentre/factsheets/fs311/ 
en/index.html. Published May 2012. Ac¬ 
cessed November 23, 2012. 

19. United Nations Children’s Fund, World 
Health Organization, The World Bank. 
UNICEF-WHO-World Bank joint child 
malnutrition estimates: Levels & trends in 
child malnutrition, http://www.who.int/ 
nutgrowthdb/jme_unicef_who_wb.pdf. 
Published 2012. Accessed Januaiy 10,2013. 

20. World Health Organization. Infant and 
young child feeding, fact sheet number 
342. http://www.who.int/mediacentre/ 
factsheets/fs342/en/index.html. Pub¬ 
lished July 2010. Accessed Januaiy 24,1013. 

21. United Nations Children's Fund. The State 
of the World's Children Special Edition: Cel¬ 
ebrating 20 Years of the Convention of the 
Rights of the Child. New York: United Na¬ 
tions Children's Fund; 2009. 

22. Committee on World Food Security. Out¬ 
come of "round table to review methods 
used to estimate the number of hungry". 
Food and Agricultural Organization of the 
United Nations website, http://www.fao. 
org/docrep/meeting/023/mc204E.pdf. 
Published October 2011. Accessed Sep¬ 
tember 24, 2012. 

23. Von Grebmer K, Ringler C, Rosegrant M, et 
al.20J2 Global Hunger Index: The Challenge 
of Hunger: Ensuring Sustainable Food Secu¬ 
rity under Land Water and Energy Stresses. 
Bonn, Germany; Washington, DC; and 
Dublin, Ireland: Welt Hunger Hilfe, IFPRI, 
and Concern World Wide; 2012. 

24. International Fund for Agricultural Devel¬ 
opment. Rural Poverty Report 2011: New 
Realities, New Challenges: New Opportu¬ 
nities for Tomorrow’s Generation, http:// 
www.ifad.org/rpr201 l/report/e/print_ 
rpr2011.pdf. Published 2011. Accessed 
October 20, 2012. 

25. Bailey R. Growing a better future: Food 
justice in a resource constrained world. 
http://www.oxfam.org/sites/www.oxfam. 
org/files/cr-growing-better-future-170611- 
en.pdf. Published June 2011. Accessed Sep¬ 
tember 30,2012. 

26. Food and Agriculture Organization of the 
United Nations, International Fund 
for Agricultural Development, Inter¬ 
national Monetaiy Fund, Organisation for 
Economic Co-operation and Development, 
United Nations Conference on Trade and 
Development, World Food Programme, The 


April 2013 Volume 113 Number 4 


JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS 593 



FROM THE ACADEMY 


World Bank, World Trade Organization, Inter¬ 
national Food Policy Research Institute and 
the United Nations High-Level Task Force. 
Price volatility in agricultural markets: 
Evidence, impact on food security and 
policy responses, http://unctad.org/en/ 
docs/201 l_G20_FoodPriceVolatility_en.pdf. 
Published June 2,2011. Accessed January 18, 
2013. 

27. Robson M, Rottger A, Shepherd A. High food 
prices—improving the performance of the 
agricultural sector. Food and Agricultural 
Organization of the United Nations web site. 
http://www.fao.org/fileadmin/user_upload/ 
ISFP/Improving_the_performance_of_the_ 
agricultural_sector.pdf. Published Febru¬ 
ary 2011. Accessed January 18, 2013. 

28. United Nations Children’s Fund. Tracking 
progress on child and maternal nutrition: 
A survival and development priority. 
http://www.unicef.org/publications/files/ 
Tracking_Progress_on_Child_and_MatemaL 
Nutrition_EN_l 10309.pdf. Published Novem¬ 
ber 2009. Accessed January 18,2013. 

29. Food and Agriculture Organization of the 
United Nations. The state of food insecu¬ 
rity in the world: Addressing food insecu¬ 
rity in protracted crisis, http://www.fao. 
org/docrep/013/il683e/il683e.pdf. Pub¬ 
lished 2010. Accessed January 18,2013. 

30. World Health Organization, United Na¬ 
tions Children’s Fund. WHO child growth 
standards and the identification of severe 
acute malnutrition in infants and chil¬ 
dren: A Joint Statement by the World 
Health Organization and the United Na¬ 
tion’s Children’s Fund, http://www.who.int/ 
nutrition/publications/severemalnutrition/ 
9789241598163_eng.pdf. Published 2009. 
Accessed January 10,2013. 

31. United Nations Children’s Fund. Program¬ 
ming guide: Infant and young child feed¬ 
ing. http://www.unicef.org/nutrition/files/ 
FinalJYCF_programming_guide_2011 .pdf. 
Published May 2011. Accessedjanuary 18, 
2013. 

32. World Health Organization. Child growth 
standards: WHO anthro (version 3.2.2, 
January 2011) and macros. http://www. 
who.int/childgrowth/software/en/. Ac¬ 
cessedjanuary 10 , 2013. 

33. Black R, Allen LH, Bhutta ZA, et. Al. Mater¬ 
nal and child undernutrition: Global and 
regional exposures and health conse¬ 
quences. Lancet. 2008;371(9608):243-260. 

34. World Health Organization. Worldwide 
prevalence of anaemia 1993-2005: WHO 
global database on anaemia, http:// 
whqlibdoc.who.int/publications/2008/ 
9789241596657_eng.pdf. Published 
2008. Accessedjanuary 18, 2013. 

35. Christianson A, Howson CP, Modell B. 
March of Dimes global report on birth de¬ 
fects: The Hidden toll of dying and disabled 
children. March of Dimes Birth Defects 
Foundation. http://www.marchofdimes. 
com/downloads/Birth_Defects_Report-PF. 
pdf. Published 2006. Accessedjanuary 18, 
2013. 

36. World Health Organization. Global preva¬ 
lence of vitamin A deficiency in populations 
at risk 1995-2005: WHO global database on 
vitamin A deficiency. http://whqlibdoc. 
who.int/publications/2009/9789241598019_ 
eng.pdf. Published 2009. Accessedjanuary 
18,2013. 


Brown KH, Baker SIC Galvanizing action: 
Conclusions and next steps for main- 
streaming zinc interventions in public 
health programs. Food Nutr Bull. 2009; 

30(1 suppl):S179-S184. 

Hotz C. The potential to improve zinc sta¬ 
tus through biofortification of staple food 
crops with zinc. Food Nutr Bull. 2009;30(1 51. 

suppl):S174-S178. 

De Benoist B, McLean E. Iodine deficiency 
in 2007: Global progress since 2003. Food 
Nutr Bull. 2008;29(3): 195-202. 

Farming First. Fighting iodine deficiencies 
in China through fertilizer and irrigation. 
http://www.farmingfirst.org /2011 / 02 / 
fighting-iodine-deficiencies-in-china- 52. 

through-fertilizer-and-irrigation/. Pub¬ 
lished February 3, 2011. Accessed July 
30, 2012. 

Victora CG, Adair L, Fall C, et al. Maternal 

and child undernutrition: Consequences 

for adult health and human capital. Lancet. 53. 

2008;371(9609):340-357. 

Jones G, Steketee RW, Black RE, et al. 

Child survival II: How many child deaths 
can we prevent this year? Lancet. 2003; 
362(9377):65-71. 

World Health Organization, United Na¬ 
tions Children’s Fund. Progress on sanita- . 
tion and drinking-water: 2010 update. 
http://whqlibdoc.who.int/publications/ 

2010/9789241563956_eng_fulLtext.pdf. 
Published 2010. Accessed January 18, 

2013. 

Pruss-U 'sun A, Bos R, Gore F, Bartram J. 

Safer water, better health: Costs, benefits, 
and sustainability of interventions to pro¬ 
tect and promote health. World Health Or¬ 
ganization website, http://whqlibdoc.who. 
int/publications/2008/9789241596435_ 
eng.pdf. Published 2008. Accessedjanuary 
18,2013. 

United Nations Children's Fund. UN 
launches International Year of Sanitation 
to address global crisis. UNICEF [press re- 56. 
lease], http://www.unicef.org/publications/ 
media_41901.html. Published November 
21,2007. Accessedjanuary 18,2013. 

US Environmental Protection Agency. 

What is sustainability? http://www. 
epa.gov/sustainability/basicinfo.htm. Ac¬ 
cessed October 17, 2012. 

International Assessment of Agricultural 
Knowledge, Science and Technology for 
Development. Agriculture at a crossroads: 

Global report. http://www.agassessment. 
org/reports/IAASTD/EN/Agriculture%20at% 
20a%20Crossroads_Global%20Report%20 
(English).pdf. Published 2009. Accessed Jan¬ 
uary 18,2013. 58. 

United Nations Environmental Pro¬ 
gramme. UNEP annual report: Seizing the 
green opportunity: 2009. http://www.unep. 
org/pdf/UNEP_2009_ANNUAL_REPORT.pdf. 59. 

Published February 2010. Accessed October 
17,2012. 

Lundqvist J, de Fraiture C, Molden D. Sav¬ 
ing water: From field to fork—Curbing 60. 

losses and wastage in the food chain. 
Stockholm International Water Institute 
website, http://www.siwi.org/documents/ 51 

Resources/Papers/Paper_13_Field_to_Fork. 
pdf. Published May 2008. Accessed Janu¬ 
ary 18, 2013. 

Nellemann C, MacDevette M, Manders T, 
et al. The environmental food crisis: The 


37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 


594 JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS 


environment's role in averting future food 
crisis: A UNEP rapid response assessment. 
United Nations Environmental Progra¬ 
mme website. http://www.unep-wcmc. 
org/medialibrary/2010/09/07/51 d38855/ 
FoodCrisis.pdf. Published Feburary 2009. 
Accessedjanuary 18, 2013. 

Comprehensive Assessment of Water 
Management in Agriculture. Water for 
food, water for life: A comprehensive as¬ 
sessment of water management in agri¬ 
culture. http://issuu.com/iwmi/docs/ca_ 
sy nthesis_book_summary?mode=windowSi 
backgroundColor=%23222222. Published 
2007. Accessedjanuary 18, 2013. 

United Nations. The Millennium Develop¬ 
ment Goals report 2010. http://www.un. 
org/millenniumgoals/pdf/MDG%20Report% 
202010%20En%20rl5%20-low%20res% 
2020100615%20-.pdf. Published June 15, 
2010. Accessedjanuary 18, 2013. 

United Nations. 2011 High-level meeting 
on addressing desertification, land degra¬ 
dation and drought in the context of sus¬ 
tainable development and poverty eradi¬ 
cation: Programme: plenary meeting. 
http://www.un.org/en/ga/desertification 
2011 /plenary.shtml. Published September 
20, 2011. Accessed October 28, 2012. 

International Assessment of Agricultural 
Knowledge, Science and Technology for 
Development. Agriculture at a crossroad 
synthesis report: A synthesis of the global 
and sub-global IAASTD reports, http:// 
www.agassessment.org/reports/IAASTD/EN/ 
Agriculture%20at%20a%20Crossroads_ 
Synthesis%20Report%20(English).pdf. Pub¬ 
lished 2009. Accessed January 19,2013. 
Frison EA, Smith IF, Johns T, Cherfas J, 
Eyzaguirre PB. Agricultural biodiversity, 
nutrition, and health: Making a difference 
to hunger and nutrition in the developing 
world. Food Nutr Bull. 2006:27(2): 167- 
179. 

Government Office for Science. The future 
of food and farming challenges and 
choices for global sustainability: Final 
project report, http://www.bis.gov.uk/ 
a s sets/foresight/docs/food-and-farming /11 - 
546-future-of-food-and-farming-report. 
pdf. Published 2011. Accessed January 18, 
2013. 

Food and Agriculture Organization of the 
United Nations. Save and grow: A policy¬ 
maker’s guide to the sustainable intensifi¬ 
cation of smallholder crop production. 
http://www.fao.org/docrep/014/i2215e/ 
i2215e00.pdf. Published 2011. Accessed 
January 18, 2013. 

Pretty JN, Noble AD, Bossio D, et al. Re- 
source-conserving agriculture increases 
yields in developing countries. Environ Sci 
Technol. 2006:40(4): 1114-1119. 

Badgley C, Moghtader J, Quintero E, et al. 
Organic agriculture and the global food 
supply. Renew AgricFood Syst. 2007;22(2): 
86-108. 

Power AG. Ecosystem services and agri¬ 
culture: Tradeoffs and synergies. Phil 
Trans RSocB. 2010;365(1554):2959-2971. 

World Resources Institute. Millennium eco¬ 
system assessment: Ecosystems and human 
well-being: Biodiversity synthesis, http:// 
millenniumassessment.org/documents/ 
document.354.aspx.pdf. Published 2005. 
Accessedjanuary 18, 2013. 


April 2013 Volume 113 Number 4 



FROM THE ACADEMY 


62. Food and Agriculture Organization of the 
United Nations. The state of the world’s 
plant genetic resources for food and agri¬ 
culture. ftp://ftp.fao.org/docrep/fao/meeting/ 
015/w7324e.pdf. Published 1997. Ac¬ 
cessed January 18, 2013. 

63. Commission on Genetic Resources for 
Food and Agriculture, Food and Agricul¬ 
ture Organization of the United Nations. 
The second report on the state of the 
world’s plant genetic resources for food 
and agriculture, http://www.fao.org/ 
docrep/013/il500e/il 500e.pdf. Published 
2010. Accessed January 18, 2013. 

64. United Nations Human Settlements Pro¬ 
gramme. Cities and climate change: 
Global report on human settlements 2011. 
http://www.unhabitat.org/downloads/ 
docs/GRHS201 l_Full.pdf. Published 2011. 
Accessed January 18, 2013. 

65. Food and Agriculture Organization of the 
United Nations. Food prices: From crisis 
to stability, http://www.fao.org/ 
fileadmin/templates/getinvolved/pdf/ 
WFD201 l_lssuesPaper_EN_rev-web.pdf. 
Published October 16, 2011. Accessed 
January 18, 2013. 

66 . World Health Organization. World malaria re¬ 
port 2009. http://whqlibdoc.who.int/publica- 
tions/2009/9789241563901_eng.pdf. Pub¬ 
lished 2009. Accessed January 18,2013. 

67. Food and Agriculture Organization of the 
United Nations. Why gender. http://www. 
fao.org/gender/gender-home/gender-why/ 
why-gender/en/. Accessed August 27,2012. 

68 . Interagency Task Force on Gender and 
Water (GWTF), United Nations-Water, In¬ 
teragency Network on Women and Gen¬ 
der Equality. Gender, water and sanita¬ 
tion: A policy brief, http://www.wssa:. 
org/sites/default/files/publications/un_ 
water_gender_water_and_sanitation_a_ 
policy_brieL2006.pdf. Published June 
2006. Accessed January 18, 2013. 

69. World Bank. World Development Report 
2012 Overview: Gender Equality and Devel¬ 


opment. Washington, DC: World Bank; 
2012. 

70. World Health Organization. Active ageing: 
A policy framework. http://whqlibdoc. 
who.int/hq/2002/WHOJ\IMHJ\IPHJ)2.8. 
pdf. Published April 2002. Accessed Janu¬ 
ary 18, 2013. 

71. United Nations Standing Committee on 
Nutrition. Scaling up nutrition: A frame¬ 
work for action. http://siteresources. 
worldbank.org/NUTRIT10N/Resources/ 
281846-1131636806329/PolicyBrief 
NutritionScalingUpApril.pdf. Reprinted 
April 2011. Accessed January 18, 2013. 

72. Greenblott K, Nordin K. Permaculture de¬ 
sign for orphans and vulnerable children 
programming: Low-cost, sustainable solu¬ 
tions for food and nutrition insecure com¬ 
munities: Technical brief. AIDS Support and 
Technical Assistance Resources Project 
website, http://www.aidstar-one.com/ 
focus_areas/ovc/resources/technicaLbriefs/ 
permaculture_for_OVC. Published Janu¬ 
ary 2012. Accessed January 10, 2013. 

73. lannotti L, Cunningham K, Ruel M. Inter¬ 
national Food Policy Research Institute 
(IFPRI) discussion paper 00928: Improv¬ 
ing diet quality and micronutrient nutri¬ 
tion homestead food production in Ban¬ 
gladesh. International Food Policy 
Research Institute website. http://www. 
ifpri.org/sites/default/files/publications/ 
ifpridp00928.pdf. Published November 
2009. Accessed January 18,2013. 

74. Balarajan Y, Ramakrishnan U, Ozaltin E, 
Shankar AH, Subramanian S. Anemia in 
low-income and middle-income coun¬ 
tries. Lancet. 2011 ;378(9809):2113-2135. 

75. Lokeshwar MR, Mehta M, Mehta N, Shelke 
P, Babar N. Prevention of iron deficiency 
anemia (IDA): How far have we reached? 
Indian J Pediatr. 2011 ;78(5):593-602. 

76. Stoltzfus RJ. Iron interventions for women 
and children in low-income countries. J 
Nutr. 2011; 141(4):756S-762S. 


77. Milman N. Anemia—Still a major health 
problem in many parts of the world! Ann 
Hematol. 2011;90(4):369-377. 

78. Hoiton S, Shekar M, McDonald C, Mahal A, 
Brooks JK. Scaling up nutrition: What will 
it cost? World Bank website, http:// 
siteresources.worldbank.org/HEALTHNUTRI- 
TIONANDPOPULATION/Resources/Peer- 
Reviewed-Publications/ScalingUpNutrition. 
pdf. Published 2010. Accessed January 18, 
2013. 

79. Angeles-Agdeppa I, Saises M, Capanzana 
M, Juneja LR, Sakaguchi N. Pilot-scale 
commercialization of iron-fortified rice: 
Effects on anemia status. Food Nutr Bull. 
2011;32(1):3-12. 

80. Hurrell R, Ranum P, De Pee S, et al. Revised 
recommendations for iron fortification of 
wheat flour and an evaluation of the ex¬ 
pected impact of current national wheat 
flour fortification programs. Food Nutr 
Bull. 2010;31(1 suppl):S7-S21. 

81. United Nations Children's Fund. Infant and 
young child feeding. http://www.unicef. 
org/nutrition/index„breastfeeding.html. 
Updated May 25, 2012. Accessed January 
10, 2013. 

82. World Health Organization, Joint United 
Nations Programme on HIV/AIDS, United 
Nations Population Fund, United Na¬ 
tions Children's Fund. Guidelines on 
HIV and Infant Feeding 2010: Principles 
and recommendations for infant feed¬ 
ing in the context of HIV and a sum¬ 
mary of evidence. World Health Organiza¬ 
tion website, http://whqlibdoc.who.int/ 
publications/2010/9789241599535_eng. 
pdf. Published 2010. Accessed January 
18,2013. 

83. Stoltzfus RJ. Research needed to 
strengthen science and programs for the 
control of iron deficiency and its conse¬ 
quences in young children. J Nutr. 2008; 
138(12):2542-2546. 


This Academy of Nutrition and Dietetics position was adopted by the House of Delegates Leadership Team on April 16, 1995, and was reaffirmed 
on September 12, 1999 and May 20, 2007. This position is in effect until December 31, 2017. The Academy authorizes republication of the 
position, in its entirety, provided full and proper credit is given. Readers may copy and distribute this paper, providing such distribution is not 
used to indicate an endorsement of product or service. Commercial distribution is not permitted without the permission of the Academy. 
Requests to use portions of the position must be directed to Academy headquarters at 800/877-1600, ext. 4835, or ppapers@eatright.org. 

Authors: Stacia M. Nordin, RD (Malawi, Africa); Marie Boyle, PhD, RD (College of Saint Elizabeth, Morristown, NJ); Teresa M. Kemmer, PhD, MSA 
(South Dakota State University, Brookings, SD). 

Reviewers: Sharon Denny, MS, RD (Academy Knowledge Center, Chicago, IL); Laurie Lindsay, RD, LDN (Butler Eagle Newspaper, Butler, PA); 
American Overseas Dietetic Association (Margie Ferris Morris, MS, RD, Ferris Morris Associates, Limited Liability Company, Falls Church, VA); 
Esther Myers, PhD, RD, FADA (Academy Research & Strategic Business Development, Chicago, IL); Mary Pat Raimondi, MS, RD (Academy Policy 
Initiatives & Advocacy, Washington, DC); Infectious Disease Nutrition dietetic practice group (DPG) (Sarah Robertson, RD, Middlesex Cancer 
Center, Middletown, CT); Healthy Aging DPG (Eleanor D. Schlenker, PhD, RD, Virginia Polytechnic Institute and State University, Blacksburg, VA); 
Public Health/Community Nutrition DPG (Janell Smith, PhD, MS, RD, Valencia College-Lake Nona Medical Campus, Orlando, FL); Quality 
Management Committee (Susan Smith, MBA, RD, EcoSure, Honolulu, HI); Lisa Spence, PhD, RD (Academy Research & Strategic Business 
Development, Chicago, IL); Hunger and Environmental Nutrition DPG (Teri Underwood, MS, RD, CD, Founder, Sustainable Diets, Park City, UT); 
Sally E. Weerts, PhD, RD, LD/N (Agency for Health Care Administration, Jacksonville, FL). 

Academy Positions Committee Workgroup: Diane Sowa, MBA, RD (chair); Lorraine Lewis, EdD, RD, CD; and Teresa M. Kemmer, PhD, MSA (content 
advisor). 

We thank the reviewers for their many constructive comments and suggestions. The reviewers were not asked to endorse this position or the 
supporting paper. 


April 2013 Volume 113 Number 4 


JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS 595 





